Serum alpha-fetoprotein (AFP) is a significant marker for clinical diagnosis and prognosis evaluation in hepatocellular carcinoma (HCC) patients. However, some proportion of liver cancer patients are AFP-negative (AFP ≤20ng/ml). In order to study the differences between clinicopathological factors and prognosis of alphafetoprotein negative and positive patients, a total of 114 cases (41 AFP-negative and 73 AFP-positive) were selected for our research. By systematically statistical analysis, the results demonstrated that compared with AFPnegative patients, AFP-positive examples were more likely to feature cirrhosis nodules, non-complete neoplasm capsules, and a poor Edmondson-steiner grade. Furthermore, AFP-negative patients demonstrated a favorable long-term prognosis. By univariate analysis and multivariate analysis with Cox's proportional hazards model, multiple tumors were found to be independent risk factors for worse survival of AFP negative patients; however, less tumor-free margins, multiple tumors and Edmondson-steiner grades Ⅲ/Ⅳ, proved to be independent risk factors leading to a poor prognosis of AFP positive cases. Finally, we can infer that high levels of AFP signify a highly malignant tumor and unfavorable prognosis.
Introduction
From a global cancer statistics in 2011, hepatocellular carcinoma (HCC) in men is the fifth most frequently diagnosed cancer and the second most frequent cause of cancer mortality all over the world. In women, it is the seventh most commonly diagnosed cancer and the sixth important cause of cancer death. More than half of these cases and deaths were estimated to occur in China (Jemal et al., 2011) .
In 1963, alpha-fetoprotein (AFP) was first found in the serum of mice suffering from liver cancer; Soon afterwards it was detected in the serum of hepatocellular carcinoma patients in 1964 (Alpert et al., 1968; Abelev et al., 1971) . From then on, AFP, as a generally accepted tumor marker, especially used for diagnosis of HCC, was gradually concerned by us. In previous studies, large amounts of alpha-fetoprotein were found in fetal liver and developing yolk sac; In addition to, there were smaller amounts of alpha-fetoprotein observed in almost the entire gastrointestinal tract of human conceptus (Gitlin et al., 1972) . So human alpha-fetoprotein is the normal product only during gestation. It is synthesized by developing liver beginning at 6 weeks of gestation but the synthesis will cease at or near birth, and then the concentration will decline to a low level (less than 10ng/ml). In adults, under normal conditions, serum AFP concentration is below 20 ng/ml (Gitlin et al., 1966; Debruyne et al., 2008) .
AFP synthesis is repressed after birth. If there is an abnormal increase, it implies the occurrence of some certain disease, such as hepatocellular carcinoma and embryonal cell carcinoma. Nowadays, AFP is generally used not only in screening and diagnosing HCC, but also in evaluating the prognosis of HCC patients who undergo the hepatectomy (Peng et al., 2004) . Although AFP has occasionally been reported in some other primary tumor e.g. gastric carcinoma, it was generally thought to be specific for hepatocellular carcinoma and embryonal cell carcinoma (Abelev et al., 1971; Chang et al., 1992) .
With the development of imaging techniques, the prevalence of HCC patients not associated with a significant elevation of serum AFP (<20ng/ml) is gradually increasing. We defined them as AFP-negative patients. According to statistics, about 40% of patients with early HCC and 15-20% of patients with advanced HCC show the normal AFP levels. In China, about 30-40% of HCC patients are AFP negative (Maringhini et al., 1988; Lok et al., 1989) . So, it is necessary to know well about the clinical features of AFP-negative patients, compared with those of AFP-positive cases.
In this study, we collected and analyzed the clinical and follow-up information of AFP-negative patients. Some of similar AFP-positive patients' information, as a control group, was also included in. Based on it, we expect to reveal the differences of clinicopathological factors and prognosis in two groups.
Materials and Methods

Patients
A total of 114 HCC patients, of which 41 AFP-negative (AFP≤20ng/ml) and 73 AFP-positive (AFP>20ng/ml), from Aug. 1 st 2002 to Dec. 30 th 2009 in the First Affiliated Hospital of Medical College, Xi'an Jiao tong University, were include in this study. All of them were diagnosed with primary liver cancer by preoperative computed tomography (CT) scan, ultrasonography, AFP and other tests. Based on the assessment of general condition and preoperative hepatic functional reserve, all patients in this study underwent the hepatectomy. The postoperative pathology confirmed the previous diagnosis.
There are two ways of hepatectomy, namely, radical resection and palliative resection. All the patients did not undergo any other type of palliative treatment e.g. sorafenib or TACE. After discharge, all patients were followed up regularly to observe their survival status over time.
Clinicopathologic factors
We analyzed a series of clinicopathologic factors may relate with the levels of AFP. All factors were categorized as Patients' general data such as age and gender; preoperative biochemical data such as glutamyl transpeptidase (GGT) value, albumin (ALB) value, total bilirubin (TBIL) value, alkaline phosphatase (ALP) value, prothrombin time (PT), hepatitis B surface antigen (HBsAg) status and cirrhosis nodules status(whether the patients had the cirrhosis nodules or not); Intraoperative information such as tumor distribution (segment , lobe, semi-liver and whole liver four-level), tumor size (small HCC: 5 cm or less single nodule or up to three lesions of 3 cm or less, or Non small HCC) (Ryder et al., 2003) , tumor number (single or multiple tumor), capsule status (complete or non-complete capsule) and resection mode (radical or palliative resection); Postoperative pathology data such as TNM clinical staging and Edmondson-steiner grading.
Statistical analysis
All the statistical data were processed by spss16.0. The analysis of measurement data were carried out using Student's T-test, as well as enumeration data using Chisquare test. The survival analysis was calculated by Kaplan Meier method. Comparison of survival in different groups was performed by the log-rank test. Each of covariates was analyzed by univariate Cox's proportional hazards model, and removed the no statistically significant covariates, and then the valid variables were analyzed by multivariate Cox's proportional hazards model. P < 0.05 was considered significantly different for all statistical results. 
Results
Comparison of clinicopathological factors in two groups of patients
The distinctions between clinicopathological factors of AFP negative and positive hepatocelluar carcinoma patients were analyzed, and the results were shown in Table 1 . According to it, we can conclude that whether having cirrhosis nodules and existing a complete capsule or not was associated with the levels of AFP. Furthermore, the serum AFP concentration was also correlated with Edmondson-steiner Grading. (All p <0.05) whereas, there were some conclusions obtained differently from other authors' view, such as tumor size, TNM stages and gender (Farinati et al., 2006) , no significant distinctions were found in different AFP levels (All p>0.05).
Comparison of survival in two groups of patients
The survival analysis of two groups of patients was calculated by Kaplan Meier method, and the result was shown in Figure 1 . The survival rate between the two groups was considered statistically different by log-rank test (p=0.029).
Respective risk factors affecting the survival of AFP negative and positive patients
A series of possible risk factors were identified by Cox's proportional hazards model (Table 2) . By univariate analysis, the risk factors for poor survival of AFP negative patients were the tumor distribution, tumor number, capsule status, resection mode and TNM stage; the tumor-free margin, tumor distribution, tumor size, tumor number, capsule status, resection mode, TNM stage and Edmondson-steiner grade were considered as the risk factors for worse survival of AFP positive ones (All p<0.05). After that, we conducted multivariate analysis to them. We found that multiple tumor, as the significant independent risk factors, lead to the unfavorable prognosis of AFP negative patients. Corresponding to former, the significant independent risk factors for poor survival of AFP positive ones were the less tumor-free margin, multiple tumor and Edmondson-steiner grade Ⅲ/Ⅳ (All p<0.05).
Discussion
Through the above series of results we have got, we can found that there existed a significant association between AFP levels and some clinicopathologic factors, they were cirrhosis nodules, capsule status and Edmondson-steiner grading, as listed in the Table 1. The patients with high AFP levels are more likely to accompany with the cirrhosis nodules, the non-complete neoplasm capsule and the poor Edmondson-steiner grade. As a result of known, cirrhosis is a risk factors affecting the occurrence and progression of HCC (Velázquez et al., 2003) , and most malignant tumors have a non-complete capsule, and a worse evaluation by Edmondson-steiner grading (Zhou et al., 2008) . Therefore, we can infer that high levels of AFP were perhaps associated with the highly malignant tumor and poor prognosis. This inference was just confirmed by the result of survival analysis we have got in Figure 1 .The mechanism why exists such a relation is still uncertain, some possible explanations were proposed as follows, high AFP levels correlate with p53 mutation (Peng et al., 2004) ; High AFP levels can stimulate tumor cell sustained growth (Wang et al., 1999) ; The hepatoma cells can escape from immune surveillance in high AFP levels (Nagao et al., 2000; Li et al., 2005) . Moreover, by multivariate analysis, we can see that multiple tumor can bring about the worse prognosis for AFP-negative patients, and AFP-positive patients with less tumor-free margin, multiple tumor and Edmondson-steiner grade Ⅲ/Ⅳ also tend to have the unfavorable survival. Multiple tumor means multiple violations of tumor cells; Less tumor-free margin means that residual tumor cells are more likely to exist in the remnant liver after hepatectomy; Edmondsonsteiner grade Ⅲ/Ⅳ means poorly differentiated and highly malignant tumors. All of them can increase the likelihood of tumor metastasis and recurrence.
In summary, the clinicopathological factors and prognosis of alpha-fetoprotein negative and positive hepatocelluar carcinoma patients are different from each other. Although sometimes Alpha-fetoprotein test displays the negative and false-positive results (Lok et al., 1989) , the false diagnosis can be avoided through combination with other detection methods such as, imaging techniques or some other tumor markers testing (Fujiyama et al., 2002) . Therefore, AFP is still a valuable marker for clinical assessment of HCC patients.
